Abstract. In this paper, the (3+1)-dimensional potential-YTSF equation is solved using the exp-function method with the aid of symbolic computation, as a result, new generalized solitary solutions and periodic solutions with free parameters are therefore obtained, and the free parameters in the obtained generalized solutions might imply some meaningful results in physical process. As special case, some known solutions acquired by the tanh-coth method in open literature are recovered due to the suitable choice of free parameters. It is shown that Expfunction method is a straight, concise, reliable and promising mathematical tool to solve nonlinear evolution equations arising in mathematical physics.
Introduction
Nonlinearity is a fascinating element of nature, today, many scientists see nonlinear science as the most important frontier for the fundamental understanding of nature. Many complex physical phenomena are frequently described and modeled by nonlinear evolution equation, so the exact or analytical solutions of the discussed nonlinear evolution equation become more and more important, which is considered not only a valuable tool in checking the accuracy of computational dynamics, but also gives us a good help to readily understand the essentials of complex physical phenomenon, e.g., collision of two solitary solutions. For this purpose, many methods are therefore proposed, such as the variational iteration method [1, 2] , tanh method [3, 4] , and others. A heuristic review on recently developed analytical methods is available in Refs. [5, 6] . Very recently, a straightforward and concise method called Exp-function method is proposed by He and Wu [7] , and Some illustrative examples in Refs. [7, 8] showed that this method is very effective to search for various solitary and periodic solutions of nonlinear equations.
Recently, a new (3 + 1)-dimensional nonlinear evolution equation, called the potential-YTSF equation, was derived by Yu, Toda, Sasa and Fukuyama in [9] , which reads: ( , , , ) u u x y z t = * To whom any correspondence should be addressed. The Eq.(1) has been already investigated by the auto-Backlund transformation [10] and tanh-coth method [11] respectively. In the present paper, we aim to apply the Exp-function method to solve the potential-YTSF equation.
Procedure for solving the Potential-YTSF equation
According to the Exp-function method, first using a wave transformation:
kx ly rz t
whereξ is a complex variable, Eq.(1) can be converted into an ordinary differential equation in variableξ :
where the prime denotes the derivative with respect toξ . By virtue of the Exp-function method we assume that the solution of Eq. (3) is of the form
where the are positive integers which can be freely chosen, are unknown constants to be determined later. 
we have p c = Similarly, to determine values of q and , we balance the lowest order linear term of Exp- 
Substituting Eq. (11) into Eq. (3), we have
exp ( 2 ) exp ( 3 ) exp ( 4 ) 
Solving this system of algebraic equations by the help of Maple software, we can identify the four sets of relations: 
five solutions of Eq.(1) can be so derived, respectively. potential-YTSF equation，and due to the suitable choice of free parameters, some known solutions acquired by the tanh-coth method in open literature [11] are recovered. The Expfunction method is proved to be a powerful mathematical tool to the search for generalized solitary solutions and generalized periodic solutions of nonlinear wave equations, it is simple, straightforward and effective.
